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Why such an analysis ?

INn geospatial emergency production, each crisis is
unique, Iin terms of :

B Ccauses

® symptoms

m adequate solutions

m Availables tools and sources

Due to the limited number of major crisis, military
and civilian events have to be analysed alike

Generic lessons can be learned
But their temporal validity is short
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Methodology

® The main point is to get all relevant
Informations during the crisis (and not
after)

® Any product must be analysed based :
m On ops requirements (not always easy to know)
m On available sources at the moment
m On general context

@® It is a day to day work
m Referencing the products
m | inks with events of the days

® Analysis afterwards is never a judgement
on products or their authors. It must only
give hints on futures services, products and
organisational changes
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Specific problems of this crisis

@ Dispersion géographique des zones a couvrir
® Diversity of landscapes, local situations, issues

® A lot of flat coastal areas where any error in z on
the DEM creates large X, y errors on the
interpretation

® A lot of areas difficult for optical observation
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® Contextual information necessary to
feed C3I systems and help field
teams :

= DEM where a part of the stack of data

® A rough estimate of potentially
destroyed areas based on the
determination of low altitude zones

m DEM where the main source of

Information on this issue during the 3 or

4 first days (before we got field crews
reports)
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Contextual information

Data Mining
Image Information Mining
Cartography




® \We needed existing data
= no time to produce DEM

® \We needed data available on all the
tsunami areas
m \Vith the same quality everywhere

® \We needed data easy to access

P SRTM 3’ x 3’ was immediately the
best answer to this problem

P \We reviewed 55 products using this
source of information
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Elevation Map of
BandaAceh Region

3 December 2004
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'_h' First products

Elevation Map of
Phuket Island

29 December 2004

Tsunami--caly those
suffered damage

areas which mayhave

Disaster Type: Tsunami
Disaster Date: 26 December 2004
Datz Source: GLCF, JPL, USGS, Global Insight

Projection: Geographic Cootdinates
MNapPoduced: 29 December 2004

‘This map was produced for the UNOSAT project
yUNITAR. and executed by UNOFS
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Analysis : Very good emergency products

® Good geometry

® A simple access to three main problems :
m | and use
m Elevation
m Populations

® Based entirely on existing information
® Belle facture cartographique
® User alerts on possible uses of the data

® Good metadata
m Confusions between SRTM90 and SRTM30)
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Spacemap produced at JO+3 s Sl ":-':_':‘_- ==
but offered at JO+5 as soon as § ' -
1/5 000 spacemaps == i
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Analysis : Another good exemple

® Those medium scale (1/75 000) spacemaps
where produced at JO+3. At this scale,
alone, they did not give a lot of original
Information

® But at JO+5 they were put on-line In a
multi-scale data stack with change
detection high resolution products.

® Good optimization of :
m |mage resolution
m Digital product « scale »
= Printed dpi resolution

® Same product at 1/50 000 scale would
have been mediocre.
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® Qualitative main findings :

m Obsession on the creation of spacemaps where half an
hour of OSINT helped to find much better existing data

m Bad adequation between image sources resolution and
cartographic scale choices

m Bad cartographic representation (espacially in terms of
hypsometry representation)
® Quantitative main findings (over 55
products)

m 56% of the products lacked metadata (descriptive and
intended use)

m 27% of the products appeared during the 2nd and 3rd
weeks when there was no need anymore for such data
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A rough estimate of potentially
destroyed areas




® To get a first idea of potentially destroyed
areas by identification of low altitude zones
(30 m or 20 m depending on the areas)

® Represent this information on cartographic
documents distributed to authorities and
fileld teams

June 2005 17
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The sources

® 5 possible sources
m GTOPO30
m SRTM90 corrected
m SRTM90 non corrected
= SRTM30
m Référence 3D

® Over 102 products analysed, none has
used SRTM30 or Référence3D

® 91% used SRTM data (but in most cases,
users did not really know during this
emergency If it was corrected or not —
finding based on interviews after the crisis)
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¥ '_h' Regional product available on 29/12/04

A good representation,
at this scale

Regional Map of
Tsunamiffected Areas

28 December 2004

This map iltosirates coastal areas under 20
meters in devation, & shown in bright yellow.
This loww dying comstal zone is aot o dreet
inckeation of mreas affecied by the 26
December 04 Tsonmni-—only those anens
which may have mff ered deuage For
example, although Bangladesh b5 llmost
entirel ¥ under 20m in elevat m, extensdve
swetips and lmited semlements dong die
coast resulted in few casnaltes
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Product ID: 279

Capatal
Large Town
A  Epicenter
Muclear Power Plant

A regional map of those countries
most affected by the Tsunami.
Also illustrates approximate land
coverage under 30 meters elevation
as a zone of potential Tsunami damage.
Source(s):
UNOSAT
USGS
NASA (SRTM30/ETOPO2/MODIS) |
Global Insight ]

: International Border

| Elevation wnder 20m

Disaster Type: Tsumami

Disaster Diate: 28 December 2004
Data Source: GLCF, NASA, U505
Seiaors: Mocs-T errs mdasc
El=vation Dat: SRTMIQETOPO2
Resalutiom: 1km

Scale 1:12,000,000 for A3 Prints
Datum: WiGS-54

Prajection: Gergraphic coordinates
Map Prodoced: 28 Decernber 2004

The depiction ind e of boundarie s, geograpiic
name s and related o shown here e oot
warmied iobe amor-fee nar do they necessrity
brerply official eadosmemenl o acrepiance by the
Undizd Maticas.

UNOSAT® | @
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Map of Banda
Aceh Region

28 December 2004
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The International Charter on Space and Maor Disasters gims at providing a unified T
system. of space data acquisition and delivery to those affected by natural orman-made Disaster Date: 26 Decen
disasters through authorized users Since 1 Tuly 2003 the Charter is available to support Data Source: GLCE..
the UN with satellite imagery. Please comact the UN Office for Outer Space Affairs for Sentar: Lande KIM (ol
further information (oosagium enna.org). EZ‘:{E"E‘;M
Elevation Dat: SRTM (3 arc second)
Besolution 90m borizontal'16m vertical
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5)08 May 2000
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A careful representation —
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a0t warranted to be error.
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United Nations.
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Sri Lanka product available on 30/12/704
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e South East Coast
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Hydrography
¥ Panama Ocean

Y Okanda -Areas between 0 and 25 m

e300 H
e300 H

Kumana

Disaster type : Tsunami

. g Disaster date : 26 December 2004
U ; Datasource : MNT SRTM USGS
Resolution : 90 m
Datum : WGS 84
Projection : UTM 44

i Map created 29 December 2004 by SERTIT.
: ! :
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ki anes :
ACERCE HeAHASE e e E Se rtlt

A not so careful representation !
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Tma _.' Landsat Spacemap available on 31/12/04
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Plotiuvil

Sri Lanka
Spatiomap
Ampara area
Sri
Lanka

Reference map created
with 2001 data

< Townsg

Roads

S Ocean

m Areas between 0 and 25 m high

Disaster type : Tsunami
Disaster date : 26 December 2004

Datasource : Landsat7, 26 May 2001
Resolution : 30 m

Datum : WGS 84

Projection : UTM 44

Map created 30 December 2004 by SERTIT.

sertit@sertit.ustrashg.fr
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Analysis : a simple problem ...

with not so simple answers (1/2)

® SRTM90 elevations in coastal areas (in the
0 — 25 m altitude range) are difficult to
Interpret

® Take those elevations and draw them in
RED on the spacemap gives an erroneous
perception of reality.

® Products where the 20 m level is
represented by a contour line give a better
Idea to the user.

® In the same way, colorize the landsat
spacemap in brown colors to give an idea
of hypsometry is a theoretically a good idea
except when it creates confusion with post
tsunamy imagery covered with brown mud.
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Analysis : a simple prob

lem ...
with not so simple answers (2/72)

® More than half of the 102 products analysed in this
field gave erroneous perception of the situation (and
technical data quality of SRTM DEM had nothing to do

with it)
® Data produced by official agencies (inside or outside
the International Chart) contained the same

proportion of bad product than data produced by
private efforts (business, universities or individuals)

® Altitude informations are crucial but :
m Metadata must accompany the product
m Representation must be carefully selected
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Of course, representation improves with time ...

.......
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Conclusions




Positive side

® The emergency production system works
® It can deliver timely products
® The « good » sources were selected

® Almost 40% of the products were well
desighed and gave good metadata
iInformation.

June 2005
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Negative side

® More than 60% of the products could
create misunderstandings and erroneous
perceptions

® Metadata where very often forgotten

® Cartographic representation rules were not
always understood :
m |n terms of scale
m |n terms of colors

® At least one third of the products (which
means a large part of our limited
emergency production resources and
energies) was pointless :
m Production effort on useless products

m Not enough of OSINT analysis before decision to
produce
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® Education and training
m on radar data quality issues
® on adequate emergency metadata selection

= and on cartography 101 ©
® Coordination :
m Between agencies

m Between public and private sector in crisis
where everybody wants to help
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